Rat brain hexokinase: location of the substrate nucleotide binding site in a structural domain at the C-terminus of the enzyme.
8-Azido-ATP serves as a substrate for rat brain hexokinase (ATP:D-hexose 6-phosphotransferase, EC 2.7.1.1). Irradiation of hexokinase in the presence of this photoactivatable ATP analog results in inactivation of the enzyme. ATP and hexose 6-phosphates (Glc-6-P, 1,5-anhydroglucitol-6-P) previously shown to competitively inhibit nucleotide binding protect the enzyme from photoinactivation; other hexose 6-phosphates do not. Hexoses (Glc, Man) previously shown to enhance nucleotide binding also protect against photoinactivation; other hexoses do not. These effects of hexoses and hexose 6-phosphates can be interpreted in terms of the conformational changes previously shown to result from the binding of these ligands and to influence the characteristics of the nucleotide binding site (M. Baijal and J. E. Wilson (1982) Arch. Biochem. Biophys. 218, 513-524). Limited tryptic cleavage of the enzyme produces three major fragments having molecular weights of about 10K, 40K, and 50K, and thought to represent major structural domains within the enzyme (P. G. Polakis and J. E. Wilson (1984) Arch. Biochem. Biophys. 234, 341-352). Tryptic cleavage of the enzyme, photoinactivated in the presence of 14C-labeled azido-ATP, discloses prominent labeling of the 10K and 40K domains, which are known to originate from the N- and C-terminal regions, respectively. Labeling of the 40K domain is influenced by ligands in a manner that corresponds to the effectiveness of these ligands in protecting against photoinactivation whereas labeling of the 10K domain is not affected by these same ligands. It is concluded that the 40K domain includes the binding site for nucleotide substrates. More refined two-dimensional peptide mapping techniques demonstrate that the predominant site of labeling is a peptide segment, molecular weight approximately 20K, that is located in the central and/or C-terminal region of the 40K domain. Labeling of the 10K domain is attributed to nonspecific interaction of azido-ATP with the hydrophobic sequence shown to be located at the N-terminus of brain hexokinase (P. G. Polakis and J. E. Wilson (1985) Arch. Biochem. Biophys. 236, 328-337).